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and energy are interchangeable l and that in C.G.S. units a
mass m at rest may be expressed as a quantity of energy
me2, where c is the velocity of light. Even in the case of the
smallest mass this energy is enormous. The loss of mass when
a single helium nucleus is formed from free protons and
electrons amounts in energy to that acquired by a charge e
falling through a potential of nearly thirty million volts. A
swift a ray has an energy of three to four million volts so that
the change of packing suggested by Brosslera need not be
nearly so great to provide the energy needed. If instead of
considering single atoms we deal with quantities of matter
in ordinary experience the figures for the energy become
prodigious.
Take the case of one gramme atom of hydrogen, that is to
say the quantity of hydrogen in 9 c.c. of water. If this is
entirely transformed into helium the energy liberated will be
-0077 X 9 X 1C20 = 6-93 X 1C18 ergs.
Expressed in terms of heat this is 1-66 x 1011 calories or in
terms of work 200,000 kilowatt hours. We have here at last
a source of energy sufficient to account for the heat of the
Sun.2 In this connection Eddington remarks that if only
10 per cent, of the total hydrogen on the Sun were trans-
formed into helium enough energy would be liberated to main-
tain its present radiation for a thousand million years.
Should the research worker of the future discover some
means of releasing this energy in a form which could be
employed, the human race will have at its command powers
beyond the dreams of scientific fiction; but the remote
possibility must always be considered that the energy once
liberated will be completely uncontrollable and by its intense
violence detonate all neighbouring substances. In this event
the whole of the hydrogen on the earth might be transformed
at once and the success of the experiment published at large
to the universe as a new star.
1 Eddington, Time, Space and Gravitation, p. 146, Cambridge, 1920.
* Eddington, Brit. Assoo. address, 1920 ;  Perrin, Scientia, 'Nov., 1921.